Introduction
============

Antimicrobial resistance poses a serious security threat to global health. In Thailand alone, such resistance is estimated to have caused 38 000 deaths and an economic loss of 1.2 billion United States dollars (US\$) in 2010.[@R1] Subsequent global attention and national concern pushed the Thai government to take action against antimicrobial resistance.

The increased prevalence and global spread of drug-resistant microorganisms are alarming.[@R2] Antimicrobial resistance is recognized as a key security threat to global health. By 2050 -- if effective interventions against antimicrobial resistance are not made -- 10 million deaths and an economic loss of US\$ 100 trillion may occur annually as the result of such resistance.[@R3] In 2015, the Sixty-eighth World Health Assembly adopted a *Global action plan for antimicrobial resistance* and called on each Member State to develop and implement a corresponding context-specific national plan.[@R4] Discussion of antimicrobial resistance at the United Nations General Assembly in September 2016 led to a political declaration that endorsed the implementation of the global action plan using a One Health approach.[@R5]^,^[@R6]

Thailand has previously addressed antimicrobial resistance with fragmented approaches. For example, antimicrobial resistance formed a small component of the *National drug development strategy (2012--2016)*and the *National strategic plan on emerging infectious disease (2013--2016)*. Although several relevant working groups were established, no platform for coordination existed and only very limited policy guidance. None of the working groups established national indicators, systems for monitoring and evaluation or targets. Fragmentation and the lack of both coordination and concerted efforts hampered progress.

Local setting
=============

In Thailand, although the widespread availability of antibiotics from private pharmacies leads to frequent self-medication in households, no systems exist either to monitor the human consumption of antibiotics or to assess the general public's knowledge and perceptions of -- or attitudes towards --antibiotics and antimicrobial resistance. A national system for the surveillance of antimicrobial resistance in humans was initiated by the ministry of public health's department of medical sciences in 1998[@R7] but this system covered only 92 (9%) of the country's 1027 hospitals by 2017. Furthermore, the use of the antimicrobial resistance profiles and prevalence determined at these 92 sentinel hospitals to guide clinical decision-making by pharmacists or physicians appears to be uncommon.

Thailand's department of livestock development and food and drug administration have conducted some small-scale monitoring of antimicrobial resistance in livestock, and some universities have undertaken some research on this topic. However, nobody has conducted a systematic evaluation of the emergence or prevalence of antimicrobial resistance in livestock.

The surveillance of antimicrobial resistance in -- and consumption of antimicrobial drugs by -- humans, livestock and pets is key to assessing consumption trends, evaluating the outcomes of interventions and creating national benchmarks for use in international comparisons. However, despite the high estimates of mean global antibiotic consumption in humans -- e.g. more than 20 standard units per capita[@R8] -- and in chickens and pigs -- e.g. more than 250 kg per 10 km^2^ of land used to rear such animals[@R9] -- there are, as yet, no national policy decisions to support the development of a comprehensive surveillance system in Thailand.

Approach
========

In Thailand, the development of a *National strategic plan on antimicrobial resistance* at the end of 2015 was perhaps the most important step towards addressing the fragmentation in the investigation of antimicrobial resistance and the lack of associated systematic interventions. The many stakeholders involved in this development included those working in the agriculture, animal health and human health sectors, civil society organizations, the Food and Agricultural Organization of the United Nations (FAO) and the World Health Organization (WHO). The implementation of the plan was facilitated by the creation of a national coordinating committee for antimicrobial resistance, which had the support of a cross-ministerial joint secretariat. The plan was based on both the relevant local evidence that was available -- e.g. on antimicrobial resistance in hospitals, livestock and food products and on resistance-attributable mortality and economic losses -- and on the relevant information available from other countries -- e.g. on policies and practices that curb antimicrobial consumption and systems for the surveillance of antimicrobial resistance.

In December 2015, in response to the need for evidence-based policy formulation and multisectoral actions, antimicrobial resistance was included in the agenda of Thailand's eighth national health assembly.[@R10] Representatives from academia, civil society and government intensively reviewed the *Draft national strategic plan on antimicrobial resistance* and officially adopted a resolution on the collaborative and comprehensive management of antimicrobial resistance in Thailand. To ensure that the final plan was based on broad stakeholder involvement, the draft plan was discussed by several hundred stakeholders over three public hearings. At the first of these hearings, the members of the antimicrobial resistance coordinating committee introduced the proposed plan's key features. The plan was drafted in detail at the second hearing and finalized at the third hearing. Antimicrobial resistance is the focus of one of six programmes included in the Thai government's country cooperation strategy for 2017--2021.

Relevant changes
================

After a series of meticulous engagement processes -- in particular for identifying potential problems and strategic directions -- the Thai government finally endorsed the strategic plan in August 2016 ([Box 1](#B1){ref-type="boxed-text"}). A national steering committee, chaired by the deputy prime minister, is charged with overseeing and coordinating the plan's implementation and eliminating the fragmentation that hampered previous investigations of antimicrobial resistance in Thailand. It is hoped that the stakeholders' involvement in the plan's development will lead to a genuine sense of stakeholder ownership and the plan's long-term efficacy and sustainability. It is also hoped that the trust-based relationships that exist among the steering committee's long-serving technocrats who facilitated the plan's development, i.e. government officials in the ministries of health and agriculture -- will strengthen and then also support the plan's effective long-term implementation. However, it may be difficult to sustain policy commitment because of the typically high turnover of policy-makers.

###### Actions and targets of the national strategic plan on antimicrobial resistance, Thailand, 2016

Actions
-------

-   Strengthen surveillance of resistance, using One Health approach

-   Regulate antimicrobial distribution

-   Prevent infection in humans while controlling and optimizing use of antimicrobial drugs

-   Prevent infection in livestock and pets while controlling and optimizing use of antimicrobial drugs

-   Increase public knowledge and awareness of antimicrobial resistance

Targets to be achieved by 2021
------------------------------

-   50% reduction in morbidity attributable to antimicrobial resistance

-   20% reduction in mean consumption of antimicrobial drugs by humans

-   30% reduction in mean consumption of antimicrobial drugs by livestock and pets

-   20% increase in the proportion of the population shown to have a pre-defined basic level of knowledge and awareness of antimicrobial resistance

-   Capacity of the national plan's implementation to have reached level 4 -- as measured by the World Health Organization's Joint External Evaluation tool for the 2005 International Health Regulations

The strategic plan is designed to act as a framework that assigns different responsibilities to different institutions and sectors -- according to their mandates -- with the ultimate aim of achieving set national goals and targets ([Box 1](#B1){ref-type="boxed-text"}).

To strengthen the monitoring and evaluation of antimicrobial resistance and develop the surveillance of antimicrobial consumption, the International Health Policy Program of Thailand's ministry of public health has convened a series of intensive consultations. These consultations cover multiple stakeholder groups: faculties of pharmacy and veterinary medicine, FAO, several hospitals, Thailand's department of livestock development, food and drug administration and national laboratory and WHO. The examination of key data sets on antimicrobial sales -- i.e. the results of mandatory reporting by importers and manufacturers to the food and drug administration -- indicates that it may be feasible to apply similar approaches in Thailand to those used in Europe by the European surveillance of antimicrobial consumption network[@R11] and the European surveillance of veterinary antimicrobial consumption project.[@R12] An assessment of total antimicrobial consumption by humans, livestock and pets should provide useful data for monitoring the progress of the strategic plan's implementation.[@R13] The magnitude, pattern and types of antibiotic use in pets will be assessed because people commonly use antibiotics created for human consumption to treat their pets. Assessment of the wide use of antibiotics to treat greening diseases in citrus trees is also underway.

Adequate monitoring of the prevalence of antimicrobial resistance in Thailand will require both the existing system for monitoring humans to be strengthened and a whole new system for monitoring livestock and pets to be established. Ideally, given the emergence of resistant foodborne infections in humans, disease surveillance for humans and livestock needs to be integrated.[@R6]^,^[@R14]

A new module on antimicrobial resistance, based on a slight adaptation of the format used in the Euro-Barometer 445 survey of such resistance,[@R15] has been embedded into Thailand's biennial national health and welfare surveys, i.e. nationally representative household surveys conducted by the national statistical office. The International Health Policy Program's long-term institutional relationship with the national statistical office facilitated the inclusion of the new module. The module will be used to assess the prevalence of self-use of antibiotics, knowledge and awareness of antimicrobial resistance and sources of information on antimicrobial resistance. Ideally, all decision-making on antimicrobial use -- by clinicians, policy-makers, the general public and veterinarians -- needs to be evidence-based.

Lessons learnt
==============

Strong political commitment, national ownership and increased institutional capacities contributed to the development of the strategic plan ([Box 2](#B2){ref-type="boxed-text"}). Looking ahead, the plan's effective implementation will require the remaining challenges to be overcome, continued political commitments and a strong technical secretariat. The process of developing the strategic plan placed a high priority on engagement and ownership by key actors, particularly the technocrats who were involved in much of the plan's contents and who will, probably, be much involved in the plan's implementation. Given the high turnover of policy-makers, it may be difficult to sustain policy commitment.

###### Summary of main lessons learnt

-   Strong political commitment, national ownership and adequate multisectoral institutional capacities will be essential for the effective implementation of Thailand's first national strategic plan on antimicrobial resistance.

-   A robust monitoring and evaluation platform now contributes to evidence-based interventions.

-   An integrated system for the surveillance of antimicrobial resistance in humans, livestock and pets still needs to be established.
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